The above problems have been solved by developing Superior baits that are fat-based Suspensions, designed to be applied, for example, as pastes to cracks and crevices for control of cockroaches, ants and other insects. These fat based baits have the advantage of Superior durability with prolonged attractiveneSS and Stability of active and inert ingredients. Fat-based baits have the additional advantage of water repellency, allowing for durability in excessively damp environments. In Some environments Stability and browning remain a problem in certain formulations.
SUMMARY OF THE INVENTION
The present invention provides for a more Stable and thus more insect-palatable and longer effective insect pest bait composition than prior compositions previously known. Accordingly, the present invention is a water-free, or Sub Stantially water-free, insecticidal composition for use against insect pests containing an effective amount of insec ticide in admixture with a fatty (triglyceride-like) petroleum based carrier.
A Second aspect of the present invention is a water-free insecticidal composition for use against insect pests includ ing:
(i) about 0.01-5.0 wt % of an insecticide selected from the group consisting of an organophosphate, a carbamate, a pyrethroid, an amidinohydraZone, an avermectin, and a chlorinated hydrocarbon, and
(ii) about 20-60 wt % of a fat-like petroleum based carrier.
A third aspect of the present invention is a water-free insecticidal composition for use against insect pests con taining:
(i) about 5-60 wt % boric acid; and (ii) about 20-60 wt % of a fat like petroleum based carrier. FIGS. 27 through 31 show graphic results of studies similar to those shown in FIGS. 7 through 26 where pro poXur is the insecticide.
DETAILED DESCRIPTION OF THE INVENTION
The petroleum based baits of the present invention are preferably used in the form of a paste and are Substantially free of water, i.e. free of added water. These thickened bait compositions may be modified by manufacturing to form a variety of different formulations and textures in addition to pastes, for example, granules, dusts, pellets, and the like. The use of the composition in containerized or non containerized forms is designed against a wide variety of pests Such as and including a wide variety of insects Such as but not limited to, cockroaches, ants, crickets, termites, flies and the like.
Since the present invention is directed to the concept of a formulation which is essentially petroleum based and Sub Stantially water-free, it can include, in this composition, any insecticide. Included as examples of active ingredients are compounds from the following classes of insecticides: The term "fat-like petroleum based material' is meant to include non-toxic hydrocarbon based cuts from the petro leum industry. The term is meant to include thick Semi-Solid or Solid materials that can be blended with the active pesticide ingredients of the invention and with other inert components. The term includes Substantially hydrocarbon materials having Similar blending, water repellency proper ties and Viscosity as typical fatty triglycerides. The term includes materials that are clear and water white or trans lucent. Broadly the terms includes white oils, purified min eral oils, polyisobutylene polymers, etc. These materials are either directly derived from petroleum feed stocks or are prepared by the polymerization of olefinic refinery Streams into inert nontoxic polymeric materials of appropriate vis cosity. The term further includes formulated materials that can be prepared by thickening or gelling the petroleum based material. Common gelling agents including both organic and inorganic gelling agents can be used. Such gelling agents include inorganic Salt Such as calcium carbonate, magnesium carbonate, Silicon dioxide, etc. A variety of organic thickening agents are also known but are not preferred. The term is also meant to include a Silicone oil which is a hydrocarbon Substituted siloxane. Such oils are typically made by obtaining hydrocarbon groups on the Siloxane drive petroleum Sources. The term includes, for example, a petrolatum, a microcrystalline wax, a thickened and gelled mineral oil or mixtures thereof. These materials are all commercially available.
Petrolatum is a Soft, unctious, Semi-Solid material con taining relatively high amounts of oil. As a gel or jelly, it is a colloidal System of nonstraight-chain Solid hydrocarbons and high-boiling liquid hydrocarbons, in which most of the liquid hydrocarbons are held inside the micelles. As a liquid, it comprises a mixture of liquid hydrocarbons from petro leum and is known as mineral oil or white mineral oil.
A microcrystalline wax is higher melting material refined from "petrolatum' by reducing the oil content through Solvent Separation Steps "deoiling to very low levels tradi tionally in the 1 to 5% range. The refined waxes are then decolorized to produce white or very light colored materials called microcrystalline waxes. Microcrystalline waxes con tain hydrocarbon chains having a molecular weight range of about 500 to 800 and contain n-alkane, isoalkane, waxes contain hydrocarbon chains having a molecular weight range of about 500 to 800 and contain n-alkane, isoalkane, and cycloalkane factors. Melting point of the waxes may vary from about 140° F to over 210 F.
AS representative and preferred petrolatums of the present invention are, for example, those available from Penreco, Kairns City, Pa., called White Petrolatum USP which com prises any of Six products in the Series. The most preferred is Penreco Ultima White which has a melting point of 130/140°F, viscosity SUS at 210° F of 60/70°.
AS a representative and preferred embodiment of a micro crystalline wax of the present invention is Ultraflex(R Amber Wax available from Bareco Products, Rock Hill, S.C. The material has a specific gravity at 16 C. of 0.93 a melting point of 69° C., and a viscosity at 99 C. of 13 cP.
AS representative and preferred embodiments of thick ened and gelled white mineral oils are those available from Penreco, Kairns City, Pa., called Geahlene(R). The products are a group of hydrocarbon based materials of the liquid petrolatum type used in the pharmaceutical and cosmetic industry. The CTFA name for the products is "Mineral Oil The term "fat like petroleum based carrier' used through out the Specification and in the claims refers to the compo Sition of the present invention without the active ingredient, the insecticide. The carrier is the diluent, excipient or matrix which contains, protects, Supports or envelopes the insecti cide. The "fat like petroleum based carrier" thus includes as the essential component the petroleum based carriers defined above but may also contain, if desired, preservatives, flow ing agents, and the like. The "carrier may also preferably contain attractants and feeding Stimulants depending on the targeted pest. a combination of a C-C branched or unbranched alcohol with a C-C carboxylic acid. Lower alcohols useful in the manufacture of the volatile ester co-attractants of the inven tion include methyl alcohol, ethyl alcohol, n-propyl alcohol, isopropyl alcohol, n-butyl alcohol, isobutyl alcohol, tertiary butyl alcohol, n-amyl alcohol, isoamyl alcohol, tertiary amyl alcohol, n-hexyl alcohol, and mixtures thereof, etc. Car boxylic acids useful in manufacturing the ester attractant of the invention include acetic acid, propionic acid, butyric acid, mixtures thereof, and others. The associated reactive analogs of the respective carboxylic acids can be used, for example, the acid chloride or acid anhydride. The preferred Volatile ester for use is a lower alcohol acetate ester Such as n-amyl acetate, isoamyl acetate, isobutyl acetate, n-propyl acetate, ethyl acetate or mixtures thereof. Some of the ingredients may overlap in category as they can be both attractants and feed Stimulants, for example proteins men tioned above, odorants and flavorants.
While any insecticide can be used in the present invention including the classes of insecticides defined above, those particularly named among the classes constitute preferred embodiments. An effective amount of insecticide may vary depending on the choice of insecticide and the targeted pest. For example, for the classes of insecticides defined above, with the exception of boric acid, an effective amount of insecticide may be as low as about 0.001 wt % of the composition. Thus, a range of Such insecticide to provide an effective amount may be from about 0.001 wt % to about 5.0 wt %. Acephate, chlorpyrifos, cyfluthrin, deltamethrin, and propoXur are preferred, chlorpyrifos being the most pre ferred. Acephate is a fine crystalline powder that is water Soluble and can be incorporated easily into a fat like petro leum based forming a Suspension or paste. Acephate is also desirable as an active ingredient Since there is no known insecticide resistance and it has very low repellency and mammalian toxicity. The other preferred active ingredients can also be incorporated easily into a fat like petroleum based forming a Suspension or paste. Such formulations are very stable and have enhanced palatability and efficacy.
A preferred embodiment of the present invention includes a water-free insecticidal composition including about 0.001-5.0 wt % of an insecticide selected from the group consisting of an organophosphate, a carbamate, a pyrethroid, an amidinohydraZone, an avermectin, and a chlorinated hydrocarbon, and about 20-60 wt-% of a fat like petroleum based carrier. 5,914,105 S A more preferred composition comprises about 0.001-5.0 wt % of an insecticide Selected from the group consisting of acephate, chlorpyrifos, propoxur, cyfluthrin, deltamethrin, hydramethylnon, abamectin, and lindane and about 20-60 wt-% of a fat like petroleum based carrier.
Another preferred embodiment is a water-free insecticidal composition comprising about 5-60 wt % boric acid, and about 20-60 wt % of a fat like petroleum based carrier.
AS an example of a preferred insecticide fat-like petro leum based bait formulation, other than boric acid, the following composition is representative:
(i) about 0.001-5 wt-% of insecticide; 1O 
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AS representative of the present invention, a list of pre ferred fat like petroleum based carriers including feeding Stimulants and attractants with preferred ranges in weight percentages is provided in Table I . The last entry is not a preferred carrier of the present invention but a water-based carrier (Xanthan Gum) used in the examples for comparison purposes. (iii) about 5-40 wt-% of a feed stimulant, and (iv) about 0.05-1 wt-% of an insect attractant.
AS an example of a preferred boric acid fat-like petroleum based bait formulation, the following composition is repre AS a paste, the above described compositions can be used as containerized or non-containerized baits, the application depending on the targeted pest. AS an example, paste for mulations may be applied in cracks and crevices of apartments, homes or industrial Settings where pests, espe cially cockroaches and ants are likely to reside. Pastes are applied into cracks and crevices, for example, in the kitchens and bathrooms of the above structures for effective control and killing of these pests. The pastes can be manufactured by well-known methods which essentially comprise blending the active insecticide into the fat like petroleum based carrier as described above. Additional ingredients, if desired, are also added during the blending operation.
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The following examples are used to illustrate the present invention but are not limiting thereon.
EXAMPLES
The following fat like petroleum based bait formulations were prepared as described in detail in Table II along All petroleum based baits were more stable and had enhanced palatability after eight days at 122 F. than a water-based bait.
Efficacy Studies were carried out Starting each test with fresh bait preparations and 8-day aged preparations for each fat like petroleum based composition of Table II and reported as percent mortality VS. days observed. The same test was also carried out with an acephate water-based formulation (Table II) . The results are shown in FIG. 3 , (acephate, water-based), FIGS. 4-6 (acephate), 9-11 (boric acid), 14-16 (chlorpyrifos), 19-21 (cyfluthrin), 24-26 (deltamethrin), and 29-31 (propoxur). The efficacy of fresh Samples of petroleum based and water based acephate formulations were about the same whereas the 8-day aged Sample of petroleum based acephate provided a greater kill than the corresponding water-based acephate bait. 2. Placed one vial in the oven and aged for appropriate time period at 122 F. Kept the other vial at room tempera ture and used for comparing color and Viscosity changes with the aged vial.
3. Removed the aged vials from the oven at day 1, 2, 4 and 8 and made visual observations of discoloration (usually browning) and Viscosity changes (usually decreased **Water-Based (Xanthan Gum)
